Kynurenine pathway in schizophrenia: pathophysiological and therapeutic aspects.
The disturbance of the dopaminergic neurotransmission is a key-feature in the neurobiology of schizophrenia. The interaction between the dopaminergic and the glutamatergic neurotransmission, however, attracted more notice to the glutamatergic system. Recent research focussed on factors influencing the glutamatergic neurotransmission. A pro-inflammatory immune state influences the glutamatergic neurotransmission indirectly by its effects on the tryptophan/kynurenine metabolism. The immune response in schizophrenia seems to be associated with the activation of the enzyme indoleamine 2,3-dioxygenase (IDO) and imbalance in the tryptophan/kynurenine metabolism resulting in increased production of kynurenic acid in the brain. This is associated with an imbalance in the glutamatergic neurotransmission, leading to an NMDA antagonism in schizophrenia. The immunological effects of antipsychotics reverse partly the immune imbalance and the unphysiologically enhanced production of the kynurenic acid. These immunological and neurochemical imbalances result in a chronic pro-inflammatory state in association with increased prostaglandin E₂ (PGE₂) production, increased cyclo-oxygenase-2 (COX-2) expression and increased pro-inflammatory cytokines production and NMDA receptor hypofunctioning. Substances acting directly on the kynurenine metabolism are still in very early stages of development, anti-inflammatory drugs acting indirectly on this metabolism are discussed as therapeutic or preventive agents in schizophrenia. Most of the existing data are related to COX-2 inhibitors, which have been tested in animal experiments and in clinical trials, pointing to favourable effects in schizophrenia.